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“Children have the 

right to be safe in 

school buildings 

during 

earthquakes”
-Western States Seismic Policy Council



Why Assess School Buildings?
• Do YOU know how many schools in Washington State 

are vulnerable to extensive damage or even collapse in 

an earthquake?

• Do YOU know how many kids are at risk in these 

buildings?

• Do YOU know which school districts have retrofitted 

some or all their buildings?

• You might be surprised to know that neither 

does anyone else…

• With a critical shortfall of already scarce financial 

resources (e.g.. Trust lands funding) available to build or 

retrofit, how can state & local decision makers best 

prioritize actions and know where to put these resources?



Washington Schools have been 

Damaged in Earthquakes
1949, a large earthquake collapsed the 

gymnasium roof at Puyallup High School. The 

earthquake occurred at 11:58 a.m., and the gym 

had just been vacated by workers for lunch. 

At Castle Rock High School, however, falling 

masonry killed the student body president as he 

tried to escape from the building. 

Another student was killed by falling bricks at 

Lowell Grammar School in Tacoma 

In all, thirty schools were damaged in this Nisqually-

type earthquake



What are the sources of earthquakes in 

Washington? Here are the active and suspected                  

a                            active faults in Washington



Probabilistic 

seismic hazard 

map for the 

Pacific 

Northwest. This 

is the basis of 

the 2009 

International 

Building Code



Selection Process

1) Our initial screening was to consider school districts that had high 

earthquake hazard. We mapped schools on a combination of the 

seismic design category map and liquefaction susceptibility maps.

2) School districts in both eastern and western Washington that 

scored high in criterion 1 were plotted.

3) The number of schools per district were considered, both to 

equalize each district and to select a number of school buildings 

that could be evaluated with the available resources.

4) A representative of the Office of the Superintendent of Public 

Instruction then contacted a select number of school districts to 

determine their willingness to participate.



Note: The seismic design category combines an estimate 

of the strength of ground shaking at any individual site 

with the amplification caused by the local geology. 



School Seismic Needs Assessment 
• Pilot Project in the Cities of 

Walla Walla and Aberdeen

• Leverage volunteer expertise from 

Structural Engineering Association of 

Washington (SEAW) to investigate 

structural issues and Washington 

Association of Building Officials 

(WABO) to evaluate non-structural 

issues.

• Project used ASCE 31: Evaluation of 

Existing Buildings for structural 

assessment, VS-30 data for local 

geology assessment, and HAZUS for 

modeling of potential losses using 2 

different scenarios.

• Intent was to develop a method that 

can be used statewide to assess all 

school buildings for seismic safety.

Aberdeen



Screening Process



Aberdeen administration building





Scenario 

Magnitude 9.0 

earthquake on 

the Cascadia 

subduction 

zone (from Art 

Frankel)



Examples of damage states estimated by Hazus



Aberdeen, Building Code Value



Aberdeen, M9.0 scenario



Green Park Elementary







Scenario 

Magnitude 6.7 

earthquake on 

the Hite fault, 

scaled up from 

the 1936 Milton-

Freewater 

earthquake 

(from Art 

Frankel)



Walla Walla, Building Code Value



Walla Walla, Scenario M6.7 earthquake



In subsequent years, we hope to be able to secure dedicated

funding to extend this analysis statewide or at least to school

districts prioritized on the basis of this analysis. Alternatively,

school districts could be prioritized in order of the amount by

which ground shaking hazard has increased in the current building

code since enactment of the State Building Code Act of 1974.

Based upon the results of this pilot project it is estimated that

completing a statewide assessment program using the previously

described approach would be roughly $10-13 million dollars that

could be phased over an 8-10 year period. This equates to

approximately $3,500-$4,500 per public school throughout the

state and such an approach could be supported by a combination

of federal, state, and local resources.



Seismic retrofits of Washington schools since the Nisqually earthquake funded 

at least in part by FEMA. This methodology provides enough information to 

support benefit-cost analysis necessary for grant funding as well as 

nonstructural mitigation that could be part of normal maintenance. We are in 

discussions with OSPI to develop innovative funding options.


